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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Kenichi Myokan, a citizen of 
Japan residing at Kawasaki, Japan, Takeo Hayashi, a citizen 
of Japan residing at Kawasaki, Japan and Tatsuya Kimura, a 
citizen of Japan residing at Kawasaki, Japan have invented 
certain new and useful improvements in 



DISK UNIT WITH INCREASED HEAD-POSITIONING ACCURACY 



of which the following is a specification 
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TITLE OF THE INVENTION 

DISK UNIT WITH INCREASED HEAD-POSITIONING 

ACCURACY 

5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to 
disk units that reads information from or writes 
information to a disk medium (hereinafter referred 

10 to simply as a disk) by a head moving over the disk 
medium, and more particularly to a disk unit that 
increases the positioning accuracy of the head with 
respect to the disk medium by regulating airflow 
generated by the rotation of the disk. 

15 Recently, disk units represented by 

magnetic disk units have been the center of 
information recording apparatuses. The rapid 
development and spread of computers in recent years 
have required disk units to realize larger storage 

20 capacity, higher processing speed, lower costs, and 
downsizing. 

A major technical problem in answering 
these requests is to increase head-positioning 
accuracy. Factors causing the deterioration of the 

25 head-positioning accuracy include both a disturbance 
synchronous with disk rotation and a disturbance 
asynchronous with disk rotation. The asynchronous 
disturbance includes a wind disturbance caused by 
airflow generated by the mechanical oscillation of a 

30 disk unit or by disk rotation. 

Lately, the wind disturbance has become an 
especially major problem. This is mainly due to the 
following two points. First, a high disk rotation 
speed for realizing the high-speed operation of a 

35 disk unit generates high-speed airflow in the disk 

unit. Second, with an increase in recording density, 
head-positioning accuracy has become finer so that 



airflow has exerted a relatively greater influence. 

As described above, the wind disturbance 
must be reduced to realize the high recording 
density and high-speed operation of the disk unit. 

2. Description of the Related Art 

The following two parts are known as means 
for reducing the wind disturbance employed in a 
conventional disk unit. The first one is called a 
shroud. The shroud is a wall having a face 
perpendicular to a surface of a disk and opposing a 
part of the peripheral edge of the disk without 
contact. The shroud regulates airflow generated by 
disk rotation so that the airflow goes along the 
face of the shroud, and reduces vibrations generated 
in a direction other than that of the disk rotation. 

The second one is called a spoiler. The 
spoiler has a given height in a direction 
perpendicular to the surface of the disk, and 
extends above the surface of the disk. The spoiler 
decelerates airflow flowing over the surface of the 
disk, and regulates the airflow in the extending 
direction of the spoiler, thus reducing the 
influence of the wind disturbance on a positioning 
system . 

However, as previously described, the wind 
disturbance has exerted a greater influence on the 
head-positioning accuracy lately, thus making it 
difficult to increase the head-positioning accuracy 
by individually employing the shroud and spoiler. 

SUMMARY OF THE INVENTION 

It is a general object of the present 
invention to provide a disk unit in which the above- 
described disadvantage is eliminated. 

A more specific object of the present 
invention is to provide a disk unit whose head- 
positioning accuracy is increased by reducing a wind 



disturbance generated in a housing of the disk unit. 

Another specific object of the present 
invention is to provide an inexpensive, high- 
performance disk unit with reduced costs of parts 
for reducing the wind disturbance. 

The above objects of the present invention 
are achieved by a disk unit for reading information 
from or writing information to a disk by means of a 
head supported by an actuator, the disk and the 
actuator being contained in a housing of the disk 
unit, which disk unit includes a shroud having a 
face perpendicular to a surface of the disk and 
opposing a peripheral edge of the disk, and a 
spoiler having a given height in a direction 
perpendicular to the surface of the disk and 
extending above the surface of the disk from the 
peripheral edge to a center of the disk. 

According to the above-described disk unit, 
the influence of wind disturbance on a positioning 
mechanism is reduced due to the multiplier effect of 
the shroud and the spoiler compared with a case 
where the shroud or the spoiler is employed 
individually . 

The above objects of the present invention 
are also achieved by a disk unit for reading 
information from or writing information to a disk by 
means of a head supported by an actuator, the disk 
and the actuator being contained in a housing of the 
disk unit, which disk unit includes a spoiler having 
a given height in a direction perpendicular to the 
surface of the disk and extending above the surface 
of the disk from the peripheral edge to a center of 
the disk, the spoiler being provided in proximity to 
a boundary between a first area where an inner wall 
of the housing runs side by side with the peripheral 
edge of the disk and a second area where a distance 
between the inner wall and the peripheral edge 
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becomes longer than in the first area. 

According to the above-described disk unit, 
the airflow regulated by the inner wall of the 
housing is decelerated and regulated by the spoiler 
5 right before being ejected into the area where the 
distance between the inner wall and the peripheral 
edge becomes longer, that is, before being disturbed 
by being ejected into a larger area. Therefore, the 
high-speed airflow including a turbulent component 

10 is prevented from flowing toward the actuator, thus 
realizing high head-positioning accuracy. 

The above objects of the present invention 
are also achieved by a disk unit including a disk, 
an actuator for supporting a head that reads 

15 information from or writes information to the disk, 
a first member for regulating airflow generated by 
disk rotation so that the airflow flows in a 
rotational direction of the disk, and a second 
member for receiving and regulating the airflow 

20 regulated by the first member so as to prevent the 
airflow from flowing toward the actuator. 

According to the above-described disk unit, 
the influence of wind disturbance on a positioning 
mechanism is reduced due to the multiplier effect of 

25 the first and second members compared with a case 
where the first or second member is employed 
individually . 

The above objects of the present invention 
are further achieved by a disk unit including a disk, 

30 an actuator for supporting a head that reads 

information from or writes information to the disk, 
and an airflow-regulating member for receiving and 
regulating airflow generated by disk rotation so as 
to prevent the airflow from flowing toward the 

35 actuator, the airflow-regulating member being 

provided in proximity to a boundary between a first 
area where an inner wall of a housing of the disk 
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runs side by side with a peripheral edge of the disk 
and a second area where a distance between the inner 
wall and the peripheral edge becomes longer than in 
the first area. 
5 According to the above-described disk unit, 

the airflow regulated by the inner wall of the 
housing is decelerated and regulated by the airflow- 
regulating member right before being ejected into 
the area where the distance between the inner wall 

10 and the peripheral edge becomes longer, that is, 
before being disturbed by being ejected into a 
larger area. Therefore, the high-speed airflow 
including a turbulent component is prevented from 
flowing toward the actuator, thus realizing high 

15 head-positioning accuracy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of 
the present invention will become more apparent from 
20 the following detailed description when read in 
conjunction with the accompanying drawings, in 
which : 

FIG. 1 is a top plan view of a magnetic 
disk unit according to a first embodiment of the 
25 present invention; 

FIGS. 2A and 2B are sectional views of the 
magnetic disk unit of FIG. 1 taken along the lines 
A-A and B-B, respectively; 

FIG. 3 is a top plan view of a magnetic 
30 disk unit without a shroud; 

FIG. 4 is a top plan view of a magnetic 
disk unit in which the shroud and the spoiler are 
separated by a distance of over 5 mm; 

FIG. 5 is a top plan view of a magnetic 
35 disk unit having the shroud and the spoiler formed 
integrally with each other; and 

FIG. 6 is a top plan view of a magnetic 



disk unit according to a second embodiment of the 
present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 A description will now be given, with 

reference to the accompanying drawings, of 
embodiments of the present invention. In each 
embodiment, a magnetic disk unit is employed as a 
disk unit. 

1° FIG. 1 is a top plan view of a magnetic 

disk unit 1 without a cover 11 according to a first 
embodiment of the present invention. Although the 
magnetic disk unit 1 employed in this embodiment is 
of a 3.5-inch type, the present invention is 

15 applicable to other types of disk units. Further, 
two magnetic disks 20 are loaded in layers in the 
magnetic disk unit 1, but only one of the two is 
shown as the magnetic disk 20 in FIG. 1. The number 
of the magnetic disks 20 is not limited to two, but 

20 may be one or more than two. 

In FIG. 1, the magnetic disk unit 1 
includes a base 10 that forms a housing of the 
magnetic disk unit 1. Mounted on the base 10 are a 
spindle motor 30 that rotates the magnetic disk 20, 

25 an actuator 50 that supports a magnetic head 60, and 
a magnetic circuit 40 that moves the actuator 50 in 
the radial direction of the magnetic disk 20. The 
magnetic disk 20 is fixed to the spindle motor 30 by 
screws 31, and rotates counterclockwise in this 

30 embodiment. The magnetic head 60 is positioned in a 
given position on the recording surface of the 
magnetic disk 20 by the actuator 50, and reads 
information from or writes information to the 
magnetic disk 20. A flexible printed circuit (FPC) 

35 51 connects the housing and a control circuit (not 
shown) provided outside the housing to transmit a 
driving current to the actuator 50, a readout signal 



from the magnetic head 60, and a write signal to the 
magnetic head 60. 

As shown in FIG. 1, the major part of a 
peripheral edge 21 of the magnetic disk 20 is 
surrounded by an inner wall 13 of the base 10 in 
close proximity thereto. However, since a space for 
mounting the actuator 50 and the magnetic circuit 40 
is secured in the base 10, it is impossible to have 
all the peripheral edge of the magnetic disk 20 in 
close proximity to the inner wall 13 of the base 10. 
With the inner wall 13 of the base 10 being in close 
proximity to the peripheral edge of the magnetic 
disk 20, airflow generated by the rotation of the 
magnetic disk 20 can be regulated. On the other 
hand, the magnetic disk 20 is away from the inner 
wall 13 of the base 10 around the actuator 50. 
Thereby, the disturbance of airflow generated by the 
rotation of the magnetic disk 20 is caused around 
the actuator 50, thus vibrating the actuator 50. 
Consequently, the positioning accuracy of the 
magnetic head 60 is decreased, thus making it 
difficult to realize high-density recording and a 
high processing speed. 

Therefore, in the present invention, a 
shroud 70 and a spoiler 80 are provided in a space 
between the peripheral edge of the magnetic disk 20, 
and the actuator 50 or the magnetic circuit 40. 

The shroud 70 has a wall surface 72 that 
is perpendicular to the surface of the magnetic disk 
20 and separated in the radial direction from the 
peripheral edge of the magnetic disk 20. The shroud 
70 regulates airflow flowing over the surface of the 
magnetic disk 20 so that the airflow goes along the 
wall surface 72 of the shroud 70. 

The spoiler 80 has a given height in a 
direction perpendicular to the surface of the 
magnetic disk 20, and extends above the surface of 



the magnetic disk 20 from its peripheral edge to its 
center. The spoiler 80 receives and decelerates the 
airflow flowing over the surface of the magnetic 
disk 20, and regulates the airflow so that the 
5 airflow flows in the extending direction of the 
spoiler 80. 

In this embodiment, the shroud 70 is 
provided in a direction reverse to the rotational 
direction (a counter-rotational direction) of the 

10 magnetic disk 20 from the spoiler 80, or in the 
upstream of the spoiler 80 with respect to the 
rotational direction of the magnetic disk 20. In 
FIG. 1, a distance between a downstream end 71 of 
the shroud 70 and an air-receiving surface 81 of the 

15 spoiler 80 is supposed to be 5 mm, but the distance 
may be shorter. In a structure shown in FIG. 1, the 
magnetic disk 20 rotates counterclockwise so that 
the airflow generated by the rotation of the 
magnetic disk 20 also flows counterclockwise. The 

20 airflow is regulated by the shroud 70 to go along 

the wall surface 72 of the shroud 70, or to go along 
the circumference of the magnetic disk 20, and runs 
into the spoiler 80. The spoiler 80 receives the 
airflow regulated by the shroud 70 on the air- 

25 receiving surface 81 to decelerate the airflow, and 
changes the direction of the airflow to the 
extending direction of the spoiler 80, or the radial 
direction of the magnetic disk 20. Thereby, the 
collision of the airflow with the actuator 50 is 

30 softened. 

In FIG. 1, the base 10 includes a four- 
sided wall part and a part of the inner surface of 
the wall part, or a part of the inner wall 13, 
surrounds the major part of the peripheral edge 21 
35 of the magnetic disk 20. However, the base 10 may 
be flat in shape. In such a case, the cover 11 is 
provided with a four-sided wall part and a part of 



the inner surface of the wall part surrounds the 
peripheral edge 21 of the magnetic disk 20. 

FIGS. 2A and 2B are sectional views of the 
magnetic disk unit 1 of FIG. 1 taken along the lines 
5 A-A and B-B , respectively. 

As shown in FIG. 2A, the two magnetic 
disks 20 are attached one over the other to the 
spindle motor 30, and the shroud 70 stands straight 
up from the bottom surface of the base 10 toward the 

10 cover 11. A distance M between the wall surface 72 
of the shroud 70 and the peripheral edge 21 of each 
magnetic disk 20 preferably satisfies a condition 
0.1 mm ^ M ^ 5 mm. This distance M is almost 
egual to a distance between the inner wall 13 of the 

15 base 10 and the peripheral edge 21 of each magnetic 
disk 20. Here, the wall surface 72 of the shroud 70 
has such a curvature as to curve along each 
peripheral edge 21, but the wall surface 72 may be 
flat. A distance N between the top of the shroud 70 

20 and the cover 11 preferably satisfies a condition 0 
mm < M 5 mm. The height of the shroud 7 0 depends 
on a distance between the base 10 and the cover 11. 

Although the shroud 70 is fixed to the 
base 10 in FIG . 2A, the shroud 70 may be fixed to 

25 the cover 11. The shroud 70 may be formed 

separately from or integrally with the base 10 or 
the cover 11. In the case of forming the shroud 70 
separately from the base 10 or the cover 11, the 
shroud 70 is preferably formed of a metal such as 

30 stainless steel or aluminum alloy, or of a resin 
material such as polycarbonate. 

In FIG. 2B, the spoiler 80 includes an 
upright part 83 perpendicular to each magnetic disk 
20 and three teeth 82 each extending from the 

35 upright part 83 toward the center of each magnetic 
disk 20. Consequently, the spoiler 80 has side 
faces each shaped like a comb. The number of the 
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teeth 82 depends on the number of the magnetic disks 
20. A distance Y between the surface of each 
magnetic disk 20 and the opposing tooth 82 
preferably satisfies a condition 0 mm < M ^ 2 mm. 
5 Therefore, the height, or the vertical length, of 

the tooth 82 inserted into the two magnetic disks 20 
depends on a distance between the two magnetic disks 
20. The longer a distance X between the peripheral 
edge 21 of each magnetic disk 20 and the end of each 

10 tooth 82, the greater airflow deceleration and 
regulation effects. However, this results in 
greater power consumption. In this embodiment, the 
distance X is preferably set to satisfy a condition 
1 mm ^ X ^ 20 mm. A distance Z between the base 

15 of each tooth 82 and the peripheral edge 21 of each 
magnetic disk 20 preferably satisfies a condition 0 
< Z < 5 mm. 

In FIG. 2B, each tooth 82 of the spoiler 
80 is shaped like a plate to have faces 

20 perpendicular to the surface of each magnetic disk 
20, so that the air-receiving surface 81 is flat. 
However, the shape of each tooth 82 is not limited 
to this, but may be cylindrical so that the air- 
receiving surface 81 is curved. Further, although 

25 the spoiler 80 is fixed to the base 10, the spoiler 
80 may be fixed to the cover 11. Furthermore, the 
spoiler 80 may be formed separately from or 
integrally with the base 10 or the cover 11. In the 
case of forming the spoiler 80 separately from the 

30 base 10 or the cover 11, the spoiler 80 is 

preferably formed of a metal such as stainless steel 
or aluminum alloy, or of a resin material such as 
polycarbonate . 

Next, a description will be given of a 

35 comparison made between the magnetic disk unit 1 

shown in FIG. 1 and a magnetic disk unit 2 shown in 
FIG. 3 on the airflow deceleration and regulation 
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effects to verify a multiplier effect produced by 
employing the shroud 70 and the spoiler 80 at the 
same time. The magnetic disk unit 2 of FIG. 3 
includes the spoiler 80, but is not provided with 
5 the shroud 70. In FIG. 3, the same elements as 

those of FIG. 1 are referred to by the same numerals, 
and a description thereof will be omitted. 

In the magnetic disk unit 1 of FIG. 1, the 
airflow is generated in a direction indicated by 

10 arrows in FIG. 1 during the rotation of the magnetic 
disk 20. The airflow flows along the inner wall 13 
of the base 10 in the proximity thereof. When the 
airflow runs into the shroud 70, the airflow is 
regulated to flow along the shroud 70 toward the 

15 spoiler 80. Then, the airflow runs into the spoiler 
80 in its regulated state by the spoiler 80. After 
running into the spoiler 80, the airflow is received 
by the air-receiving surface 81 to be decelerated, 
and is regulated in the extending direction of the 

20 spoiler 80. Therefore, the collision of the airflow 
with the actuator 50 is softened so that the 
influence of the wind disturbance on the actuator 50 
is reduced. 

On the other hand, in the magnetic disk 

25 unit 2 of FIG. 3, the spoiler 80 is provided where 
the peripheral edge 21 of the magnetic disk 20 and 
the inner wall 13 of the base 10 are widely 
separated. According to this structure, airflow 
comes out from a confined space to a large space 

30 between the peripheral edge 21 of the magnetic disk 
20 and the inner wall 13 of the base 10 so as to be 
dispersed in various directions before reaching the 
spoiler 80. Since the airflow running into the 
spoiler 80 includes a turbulent component, the 

35 spoiler 80 is prevented from sufficiently 

decelerating and regulating the airflow. As a 
result, the high-speed airflow containing the 
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turbulent component runs into and vibrates the 
actuator 50, thus causing a decrease in the head- 
positioning accuracy. 

Next, a description will be given of a 
5 comparison between each of the magnetic disk units 1 
and 2 and a magnetic disk unit with neither shroud 
nor spoiler on a non-repeatable position error 
(NRPE) , that is, the swing margin of the positioning 
mechanism resulting from the asynchronous 

10 disturbance (disturbance asynchronous with disk 

rotation) of the whole magnetic disk unit. These 
comparisons were made to verify a specific airflow 
regulation effect by studying a decrease in the NRPE. 
The NRPE decreased by 2.5 % in the 

15 magnetic disk unit 2 of FIG. 3 compared with the 

magnetic disk unit with neither shroud nor spoiler. 
On the other hand, the NRPE decreased by 15 % in the 
magnetic disk unit 1 of FIG. 1. The NRPE is 
influenced by other factors than the wind 

20 disturbance. That is, these results indicate that, 
in the present invention, a wind disturbance 
reduction effect is more than sextupled by employing 
both shroud 70 and spoiler 80 at the same time 
compared with a case where only a spoiler is 

25 employed. 

Next, a description will be given of the 
results of the verification of the airflow 
regulation effect of each of the magnetic disk unit 
1 of FIG. 1 and a magnetic disk unit 3 of FIG. 4. 

30 The verifications were made to clarify a relation 
between the airflow regulation effect and the 
positions of the shroud 70 and the spoiler 80. In 
FIG. 4, the same elements as those of FIG. 1 are 
referred to by the same numerals, and a description 

35 thereof will be omitted. 

In the magnetic disk unit 3 of FIG. 4, 
both shroud 70 and spoiler 80 are provided, but the 
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downstream end 71 of the shroud 70 and the air- 
receiving surface 81 of the spoiler 80 are separated 
by a distance of over 5 mm, which distance is longer 
than that in the magnetic disk unit 1. In the 
5 magnetic disk unit 3, airflow is regulated by the 

shroud 70, but is dispersed in various directions as 
indicated by arrows in FIG. 4 after passing by the 
downstream end 71 of the shroud 70. Since the 
airflow running into the spoiler 80 includes a 

10 turbulent component, the spoiler 80 is prevented 
from sufficiently decelerating and regulating the 
airflow. As a result, the high-speed airflow 
containing the turbulent component runs into and 
vibrates the actuator 50, thus causing a decrease in 

15 the head-positioning accuracy. From these 

verification results, it is concluded that the 
distance between the downstream end 71 of the shroud 
70 and the air-receiving surface 81 of the spoiler 
80 is preferably less than or equal to 5 mm. 

20 FIG. 5 is a top plan view of a magnetic 

disk unit 4, which is a variation of the magnetic 
disk unit 1 of FIG. 1. In FIG. 5, the same elements 
as those of FIG. 1 are referred to by the same 
numerals, and a description thereof will be omitted. 

25 In the magnetic disk unit 4, a shroud and 

a spoiler are integrated into an integrated member 
90. The integrated member 90 includes a shroud part 
90a and a spoiler part 90b. Although integrated, 
the shroud part 90a and the spoiler part 90b have 

30 the same dimensions and positional relation to the 
magnetic disk 20 as those of the shroud 70 and the 
spoiler 80 shown in FIG. 1. According to this 
structure, costs can be reduced with a reduced 
number of parts. Further, since there is no 

35 distance between the downstream end of the shroud 
part 90a and the air-receiving surface of the 
spoiler part 90b, which is an ideal structure 
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conformable to the above-described verification 
results, the multiplier effect of the shroud and 
spoiler can be maximized. 

The integrated member 90 may be fixed to 
5 the base 10 or the cover 11. The integrated member 
90 may be formed separately from or integrally with 
the base 10 or the cover 11. In the case of forming 
the integrated member 90 separately from the base 10 
or the cover 11, the same material as that of the 

10 shroud 70 or the spoiler 80 shown in FIG. 1 can be 
used for the integrated member 90. 

FIG. 6 is a top plan view of a magnetic 
disk unit 5 according to a second embodiment of the 
present invention. The same elements as those of 

15 FIG. 1 are referred to by the same numerals, and a 
description thereof will be omitted. 

In the magnetic disk unit 5 of FIG . 6, a 
shroud is not provided, but the spoiler 80 is 
provided in close proximity to a boundary 12 between 

20 an area where the inner wall 13 of the base 10 runs 
side by side with the peripheral edge 21 of the 
magnetic disk 20 and an area where the inner wall 13 
moves away from the peripheral edge 21. The air- 
receiving surface 81 of the spoiler 80 is positioned 

25 preferably within the range of 5 mm from the 

boundary 12 in its downstream, or in the rotational 
direction of the magnetic disk 20. 

The magnetic disk unit 5 of FIG. 6 is 
equal to the magnetic disk unit 2 of FIG. 3 in not 

30 including a shroud. However, the spoiler 80 of this 
embodiment is positioned further upstream than that 
in the magnetic disk 2 of FIG. 3. According to this 
structure, airflow regulated by the inner wall 13 of 
the base 10 is decelerated and regulated by the 

35 spoiler 80 before being ejected and dispersed into a 
larger space. Therefore, the collision of the 
airflow with the actuator 50 is softened so that the 
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head-positioning accuracy can be increased. 
According to this embodiment, an improvement in the 
airflow regulation effect can be expected, and at 
the same time, the number of parts can be reduced 
5 since no shroud is necessary. 

In FIG. 6, the base 10 includes a four- 
sided wall part and a part of the inner surface of 
the wall part, or a part of the inner wall 13, 
surrounds the major part of the peripheral edge 21 

10 of the magnetic disk 20. However, the base 10 may 
be flat in shape. In such a case, the cover 11 is 
provided with a four-sided wall part and a part of 
the inner surface of the wall part surrounds the 
peripheral edge 21 of the magnetic disk 20. 

15 The spoiler 80 of this embodiment has side 

faces each having a shape almost equal to that of 
the spoiler 80 shown in FIG. 2B. However, it is 
preferable that the spoiler 80 of this embodiment be 
joined to the inner wall 13 surrounding the magnetic 

20 disk 20. The spoiler 80 may be fixed to the base 10 
or the cover 11. The spoiler 80 may be formed 
separately from or integrally with the base 10 or 
the cover 11. In the case of forming the spoiler 80 
separately from the base 10 or the cover 11, the 

25 spoiler 80 is preferably formed of a metal such as 
stainless steel or aluminum alloy, or of a resin 
material such as polycarbonate. 

The present invention is not limited to 
the specifically disclosed embodiments, but 

30 variations and modifications may be made without 

departing from the scope of the present invention. 

The present application is based on 
Japanese priority patent application No. 2000-376542 
filed on December 11, 2000, the entire contents of 

35 which are hereby incorporated by reference. 



